This study investigates the influence of vintage on the aroma compounds of white wine Episcopal from vineyard Ciumbrud, located in central Transylvania, by a non-destructive head space in tube extraction technique in tandem with GC-MS. The samples selected for analysis come from three consecutive years (2009, 2010 and 2011) from Episcopal assortment, a high quality wine obtained by blending three types of wine varieties: Sauvignon Blanc, Traminer and Pinot Gris. The results reflect the compositional similarities but also the influence of vintage on the composition of wine aroma compounds. Results showed significant similarities between the composition of major compounds, 2-methyl-1-butanol, butanoic acid ethyl ester, hexanoic acid ethyl ester, octanoic acid ethyl ester, which together account for over 50% of the compounds identified. Significant differences appear both on the number of identified compounds in wine harvest 2010 compared to the other two years as well as through differences in concentration of two compounds: 3-methyl-butanol and 2,4-hexadienoic acid ethyl ester.
INTRODUCTION
The composition of volatile compounds from wine is one of the most complexes from many others food products and is dependent on the type of wine, grapes, fermentation and ageing processes. Several hundred volatiles compounds have been identified in wine, belonging to different chemical classes. The most important classes of volatile compounds in wines are higher alcohols and esters, also carbonyls are present, acids, terpenes, norisoprenoids, sulphur compounds and pyrazines (Henryk and Szczurek, 2010) .
The concentration of volatile compounds usually present in wine are ranging from mg/L down to a few ng/L. In the analysis of key odorants from wine and from many food matrices by GC-MS and gas chromatography -olfactometry, the steps of extraction, pre-concentration, detection and quantification process, especially of the compounds present in trace concentrations pose a serious analytical challenge (Guth 1997 . In this respect, In-tube extraction (ITEX) is a novel technique that can be coupled with gas chromatography mass-spectrometry (GC-MS) and used for the extraction and separation of volatile compounds from wine in order to determinate the compositional differences between different wine sorts.
The chemical components of wine are derived from multiple sources; during fermentation grape flavour components are extracted into the wine and new compounds are formed by numerous chemical and biochemical processes (Robinson et al., 2014) . The conditions of climate vary from year to year and it is commonly accepted worldwide that vintage has a major influence on fruit composition. Studies of aroma composition of Sauvignon Blanc (Sefton et al. 1994 ) and Merlot Noir (Kotseridis et al. 1998 ) have confirmed this observation on an analytical level.
MATERIALS AND METHODS
The aim of the present study was the identification of aroma compounds for a variety of white wine 
GC-MS analysis
The analyses were carried out on a Shimadzu GC-MS QP-2010 (Shimadzu Scientific Instruments, Kyoto, Japan) model gas chromatograph-mass spectrometer equipped with a CombiPAL AOC-5000 autosampler (CTC Analytics, Zwingen, Switzerland). A Zebrone ZB -5ms column of 50m x The identification of volatile compounds was carried out by comparing the mass spectra obtained with NIST27 and NIST147 library information and verified by comparison with retention indices drawn from www.pherobase. com or www.flavornet.org (for columns with a similar stationary phase to the ZB-5ms column). Figure 1 and Table 1 wine assortment, obtained in 3 years of production. As shown in Table 1 , were identified a total of 22 aroma compounds, respectively 20 in Ep-2009, 11 in Ep-2010 and 17 in Ep-2011. From the total compounds identified, a number of 4 compounds are in majority, each with more than 10% and holding together over 50% of the total percentages of area. The major compounds which are found in all three investigated years are: 2-methyl-1-butanol, butanoic acid ethyl ester, hexanoic acid ethyl ester, octanoic acid ethyl ester, which, although they are present in each of the samples shows the variations rather important, especially in the case of 2-methyl-butanol. The compositional differences occur mainly for wine obtained in 2010 which showed the lowest number of compounds, about half of those identified in 2009. A particular case is represented by the wine produced from 2011 harvest where compound 3-methyl-butanol was identified in a significant percentage of area (12.75%), compound which is not present in other samples from previous years.
RESULTS AND DISCUSSION
A special case is also 2,4-hexadienoic acid ethyl ester, compound that occurs in very high concentrations in the harvest of 2009 (19.93% percent of area), in a low concentration (3.25% percent of area) in 2011, but has not been identified for 2010 harvest. These differences show that although Episcopal assortment of wine is produced through a process similar in all the three years, compositional differences that occur are due to the different accumulation of aroma compounds, which is influenced by fluctuations in annual climate. Results are in agreement with the literature data regarding the influence of climate on aroma compounds of grape and wine composition.
CONCLUSION
The identification of aroma compounds for a variety of white wine, Episcopal, obtained by blending varieties Pinot Gris, Traminer and Sauvignon Blanc, obtained from Ciumbrud vineyards area (central Transylvania,) harvest in three years (2009, 2010 and 2011 ) was achieved through a modern and non-destructive technique namely ITEX-HS-GC/MS. The obtained results showed significant similarities between the composition of major compounds, 2-methyl-1-butanol, butanoic acid ethyl ester, hexanoic acid ethyl ester, octanoic acid ethyl ester, which together account for over 50% of the total compounds identified. Significant differences arising on the number of identified compounds in wine from 2010 harvest compared to the other two years, in which the number of identified aroma compounds was half of those occurring in the last two years. Two particularly interesting cases were observed for 3-methyl-butanol and 2,4-hexadienoic acid ethyl ester compounds. Thus, 3-methylbutanal in 2011 reaches 12.75% (percent of area) while in the other two years was not identified, and the 2,4-hexadienoic acid ethyl ester appears in high concentration (19.93%) in 2009, for 2011 appears in a much lower percentage (3.25% of the area) and in 2010 was not identified.
